Spectroscopy of Molecular Oxygenin 1 he At mosphere of
Venus

I'P Mills (Caltech, Pasadena, CA 91125; phi. X183956117; ¢ mail:
fpm@mercul.gps.caltech.edu); D Crisp (L) S G Ryan (AAO):

Current Venusian atmospheric chemistry models [Cugl, Sze & Mcllroy,
Flanct. Spacc Sei. (197.5), Winick & Stewar (L JGR(19X()). Yung &
DeMore, Tearus (1982), Krasnoposky & Parsliev, Vionas (1083)] have
identified chemical cycles thatuse I, Cliand S compounds to cat-
alyze the reformation of CO, from its photodissociation products (CO
and O2). These models predict that 02 should be a minor, but de
tectable, constituent of the Venus atmosphere (colmmu naxiue ratio in
the mesospherc of ~ 1.5~ 3.5 X 10- ¢ fromtheYung & DoeMoremodel).
In addition, repeated observations since 1 975 of intense Oy wirglow in
the IR atmospheric bands near 1.269 g have shown thst ground-state
02 is produced jy the Venus nightside mesospliere atarate comparahle
to that at which CQ, is photodissociatedon 1 he dayside [Connes et al,
Ap.J. (1979), Crispet al, JGR (1996)]. Nevertheless. all attempts
to measure O2 abu ndaices in the mesosphere Lhave been unsuceessful,
The current upper limit is 3x](]"7[’J‘raugomnd TLunine, learvs ( 1983 I

Speculation has suggested that Oy might have beendepressedat the
time of Trauger and Lunine’s observations sinee SO, abundances de
clined by a factor of 8 from 1979 - 1988 [Vspositoctal, JG R (1988), Na
et al, JGI (1990)] and have since declined further [Na etal. DPS Cou-
ference (1995)]. 1F this were correct then Oymightnowhedetectable,

We used the AAT’s UHRY [Diego ot al, Mo, Noio R Ast. Soc.
(1995)] to attempt to detect Og in the Venus mesosphiere by observing
the 763.6325 and 763.2165 nn lines at spectral esolving power (A/AXN)
of 600,000 using the 1.5” square image slicer (Dicgo, App. Opl. (1993)].

Our preliminary analysis finds no detectable absot ption from 0, inthe
Venus mesosphere. Analysis of onc morning’s spectia gives @ maximuin
line depth (A1/1) of < (). 00S (equivalent widi hof ~ (). I mA).Scaling,
from Trauger and Lunine’s calculations gives a columm mixing ratio
of < 3 x 107% indicating the smaller SOz alwndance may not have
significantly aflected the abundance of Qg in the Venus mesosphere.
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